This study assessed the cost-effectiveness of a worksite clinic. In-house clinic operational costs were compared to off-site (i.e., community) health care costs during a I-year time frame. Community cost norms were extracted from statewide databases and adjusted to local costs. Lost productivity costs were based on survey feedback from current clinic users, which included their estimated time away from work if they had to seek health care off-site, average hourly wages, and the number of actual treatments rendered by the on-site staff. Combined off-site costs of $224,461 (health care) and $113,883 (lost productivity) were nearly twice as high as actual on-site operational costs ($171,332). Overall, it appears the organization's worksite clinic provides employee health care services 2 to 3 times more cost-effectively than do off-site health care services.
mira , WI) and large organizations such as Eastman Kodak (Rochester, NY) , Perdue Farm s (Horsham, PA), SAS Institute (Cary, NC), General Electric (GE) Company (Fairfield, CT), and Eli Lilly Company (Indianapolis, IN) (Adcock, 2005 ; Pachman, Stempien, Milles, & O'Neill, 1996; Tselikis, 1999) . According to some of these companies, on-site clinics make sense in terms of both cost-containment and quality of health care provided to their employees (Gemignani , 1998) . For example , an external audit of Lilly' s onsite clinics found that employees used fewer outpatient and inpatient services when adjusted for age, gender, and other demographics, than their peers in the community. Moreover, Lilly's database showed the costs to operate the clinic are much less than what the health plan would have been paying if employees used community health care providers (Tselikis , 1999) . In a similar vein, Quad/Graphic's health care costs have risen just 6% annually during the past 4 years. On-site occupational health administrators credit this remarkable statistic, in part, to the clinic staff's ability to treat minor ailment s before they progress to chronic and more expensive conditions. This cost containment resulted in Quad/Graphic's health care spending rate being 17% lower than the industry average. At software maker SAS Institute, on-site clinics saved the company $1 million in 2000, according to the initial cost analysis (Shook, 2002) . A more recent cost analysis of the company's clinic showed the initial cost savings have been sustained during the past few years (Adcock, 2005) .
Like many organizations, Syngenta Crop Protection, Inc. funds its own employee health insurance plan. It has had an in-house clinic since 1973.The clinic serves employees only and operates during standard business hours. Clinic staff treat acute and chronic non-occupational and occupational illnesses and conditions. Employees' clinic records are handled according to the Health Insurance Portability and Accountability Act (U.S. Department of Health and Human Services, 2005) regulations and kept in separate folders apart (1) and administrative assistant (1) andpart-time clinicians (1 occupational health nurse and 1 occupational physician); the part-time physician carries own medical liability insurance while the nurses carry company-paid liability insurance. t Equipment lease, office furniture, and depreciation costs. t Cost of clinic including supplies for flu vaccine, allergy, and immunization shots. § Compliance exams and wellness exams are essentially the same "hands-on" screenings which include personal health history, complete blood chemistry, complete urinalysis, thyroid tests, lipidprofile, electrocardiogram 40 and greater, for men older than 45. * * Physician treatment costs are reflected in staffpersonnel. from any other employee data. Employees sign releases to authorize Syngenta's clinic staff to forward personal healthrelated data to off-site community providers.
COST-EFFECTIVENESS ANALYSIS
This cost analysis represents the first-ever econometric evaluation of Syngenta's clinic. Although several econometric techniques can be used to evaluate the value of an on-site clinic, a standard cost-effectiveness analysis (CEA) methodology was chosen for this project because • Data can be easily formatted into a simple accounting spreadsheet for accurate calculation. • The analysis can be designed to measure both benefit (e.g., health care cost containment) and cost (e.g., staffing and resources) variables. • It can be customized for different levels of specificity (degrees of rigor) tailored to selected benefit and cost variables. • It allows benefit and cost variables selected for a CEA to be measured in both direct and indirect dollars.
Essentially, CEA is designed to compare one program against an alternative strategy to determine which option produces the greatest benefit for the least expense. Rather than assigning monetary values to a single intervention outcome (as happens in cost-benefit analysis), in CEA, only the costs of alternate interventions for achieving a specific outcome are compared. Thus, it can be defined as "A measure of the cost of an intervention relative to its impact, usually expressed in dollars per unit of effect" (Ostwald, 1986) . In applying economic principles to health management issues, some economists prefer to use CEA rather than to speak of "benefit-cost" (Cascio, 1987; Kristein, 1997) . The CEA approach eliminates certain problems that can occur in cost-benefit analysis. With CEA, one compares the costs of specific interventions to achieve a given end or the physical outputs of a given dollar spent on different strategies aimed at the same goal.
By and large, this approach helps one avoid the more difficult issues in cost-benefit calculation wherein indirect benefits must be measured (e.g., the "human capital" computation). Because indirect benefit computations are not required, CEA is a simpler calculation for a single goal (although the epidemiological foundation must be the same for both). This approach also allows for comparisons of marginal and average costs of given outcomes. In some cases, a cost-effectiveness approach may indicate the lowest cost alternative for a procedure that may have little or no net benefit on a benefit-cost calculation. In simple terms, a cost-effective intervention is one that achieves a desirable outcome (e.g., providing primary health care services) at less expense than an alternative approach.
CONDUCTING ACOST-EFFECTIVENESS ANALYSIS
Although conducting a CEA in a worksite setting can involve numerous tasks, evaluators used the following procedures to conduct this analysis:
• Establish a program goal and objectives. What is the in- tervention supposed to do for employees, the organization, or both? For example, an on-site clinic is designed to enhance health and productivity management outcomes (Goal) by providing quality and cost-efficient health care services to employees (Objective I), motivating employees to use onsite health care services in a responsible manner (Objective 2), and encouraging employees to assume personal responsibility to avoid unnecessary absenteeism and loss in productivity (Objective 3).
• Calculate total interventioncosts. Totals need to include major cost items such as personnel, facilities, and equipment and minor cost items, such as duplicating and recordkeeping.
• Determine the effects of each program intervention. One must compare the number of positive effects (e.g., early detection and treatment of chronic or potentially serious health-related conditions) of all interventions.
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• Compare financial costs from both interventions to determine which is most cost-effective. Although a CEA may show one intervention has a greater retumon-investment (ROI), the decision to keep or eliminate a particular intervention should not be based solely on this comparison. An intervention with a moderate ROI may produce certain benefits that are not easily quantified (e.g., enhanced employee morale); not experienced throughout an organization (e.g., fewer accidents that lead to greater productivity in some departments); or delayed (e.g., enhanced management-labor relations that foster a culture of teamwork and greater productivity).
Because CEA is based, in part, on the cost of a specific program or intervention, it is important to consider if and when certain cost items should be factored into the actual analysis. For example, major cost entities such as staffing, 
IDENTIFYING ON-SITE VERSUS OFF-SITE COSTS
Based on various clinic-centered cost data generated by Syngenta's health services staff, a cost accounting template was prepared to identify and compare in-house clinic costs against community cost norms. The template was prepared with data spanning a period of I year: July 2002 to June 2003. Specific procedures used in preparing the template included • Identifying specific on-site clinic costs that could be subjected to a cost comparison versus off-site (i.e., community) health care services. • Constructing a financial cost accounting worksheet including all on-site clinic costs incurred during the specified time frame. • Obtaining market-specific norms to reflect offsite costs for the selected cost categories (costs were extracted from a statewide database [United HealthCare and Blue Cross Blue Shield of North Carolina, 2003]). • Conducting a comparative analysis on each cost category to identify cost differences between actual on-site clinic services costs versus estimated off-site services. • Calculatingdifferences between on-site clinic costs versus off-siteservicescosts to determine cost-effectiveness. Table 1 shows primary cost categories pertinent to Syngenta's on-site clinic. Each of the six cost sectors were deemed acceptable for this analysis because they are direct cost entities according to the health services staff, are quantifiable (i.e., measurable and tangible) entities that can be verified with various cost data provided by the health services staff, and reflect a good index of employee demand for and use of health care services.
The next step was to construct a financial cost accounting worksheet including all on-site clinic costs incurred by Syngenta and to establish reasonable norms to reflect offsite costs for each of the selected services. Specific types of off-site cost data (DI, D2, D5, D6, and E in Table 1) were obtained from Syngenta's health services staff.
Off-site costs for blood work were considered identical to Syngenta's on-site costs, presuming that most health care providers (private and public) could obtain blood analysis services from a local laboratory at the same or similar price per unit. The remaining types of costs (flu shots and immunizations) were obtained from sources listed in the footnotes of Table 2 .
After community cost norms were obtained, a framework was constructed in which Syngenta's on-site clinic costs could be directly compared against community cost norms for each of the selected costs. Subsequently, financial cost differences between actual on-site clinic services versus estimated off-site services were quantified, as shown in Table 2 .
Inaddition to the net cost-savings difference of nearly $224,461 to Syngenta, it is important to note that on-site health care services also save employees approximately $37,000 in out-of-pocket costs. This results when employees do not have to use off-site providers that would charge them a per visit co-payment of $20 (1,514 treatments and 336 wellness examinations multiplied by $20 equals $37,000).
ON-SITE VERSUS OFF-SITE COST OIFFERENCES
Direct costs of approximately $171,332 were incurred by Syngenta for providing health care services within its on-site clinic during the l-year time frame. In contrast, if the identical number and type of services performed on-site were performed in off-site health care settings, Syngenta's costs would be approximately $395,793, or approximately $224,461 more than its actual expenditures. Yet, this cost difference only reflects direct costs incurred for staffing, equipment, supplies, various screenings and examinations, and physician treatments. It does not factor in other hidden costs such as lost productivity if employees would have to leave work to seek health care services in off-site health care settings. Nor does the cost difference factor in the number of days that employees would presumably come to work because they have on-site health care services instead of staying home and, thus, incurring lost-time absences.
These "hidden costs" have been studied by numerous organizations including GE. For example, employees using GE's on-site clinic were surveyed related to whether they would have used an outside provider if the corporate medical clinic were not available, and how many days per year they estimated they came to work because there was On comparison of total cost savings againstclinic operational costs, a benefit--cost ratio yielded the followingROI:
This ROI does not include empl oyees' co-payment cost savings of $37,000. If employees' co-payment cost savings were added to Syngent a's direct health care cost savings, the combined savings would be $375,344-0r a benefit--cost ratio of nearly 2.2 to I.
OUTCOME MEASUREMENT
Focusing on the primary goal of this evaluation project-to determine if Syngenta's on-site clinic is cost-effective-it is important to conclude this analysis with a true CEA outcome measurement comparing actual on-site clinic versus estimated off-site health care costs. Specifically, Syngenta needs to determine which of the options can provide quality, convenient health care services at the least expense. With the advent of higher health care costs and productivity concerns growing at many worksites, more companies are developing in-house medical clinics as a health and productivity management strategy. Aformal evaluation plan should be considered as aviable technique to measure the costs and benefits of such interventions.
Analyzing intervention costs related todesignated goals isessential forstrategic planning. Comparing all direct costs involved inoperating an in-house medical clinic against off-s~e costs isan effective wayto identify which approach ismore cost-effective. Moreover,~may help nurses identify business opportunities orhighlight services that are not as cost-effective as others. This provides an opportunity fornurses toobjectively determine the best approach toprovide options forthe most effective services to meet employee and organizational needs.
Cost-effectiveness analysis is atool to demonstrate the value of occupational health services in relation to their costs and compare costs with alternative approaches. Selected community cost norms can be compared to actual on-site clinic costs to determine cost-effectiveness of aspecific intervention. an on-site clinic when they would otherwise have stayed home . The results indicated that, on average, employees who used the facility saved 3.3 days of absenteeism. In addition, 69% of employees indicated they would have sought attention elsewhere, suggesting the presence of an on-site center does not solely induce demand (Pachman et aI., 1996) . Although the scope of Syngenta 's cost appraisal was not designed to reflect GE's research, Syngenta 's health services staff and its evaluation vendor agreed initially to consider the issue of hidden costs in this evaluation. The first step undertaken in this pursuit involved the administration of a Medical Treatment Survey to recent visitors at Syngenta' s on-site clinic. Two hundred and ten employees responded to the survey that consisted of the following seven items: • Estimate the amount of time it would take to travel round trip to your health care provider's office. • How long do you usually wait to see your health care provider? • Estimate your total amount of time away from work if you were to visit your health care provider rather than coming to the on-site clinic . • Do you address your health problems earlier by having an on-site clinic available to you? • How many trips to your health care provider would you have made in the past year if an on-site clinic was not available? • If you need regular allergy shots, please estimate the total amount of time away from work you would spend weekly to recei ve treatment if you received this service at your health care provider's office. • How far in advance do you need to schedule an appointment to see your health care provider ?
At least three of these querie s provide some quantitative indices that can be used to measure the effect of an existing (or non-exi sting) on-site clinic . Specificall y, self-reported responses for Items 3, 5, and 6 were used to generat e the data shown in the Sidebar.
Collectively, when the lost productivity cost avoidance is combined with the health care cost savings noted previously, the cumulative cost savings is as follows: $224,461 (health care cost savings) + $ 113,883 (lost productivity cost avoidance) = $338,344 (total cost savings).
To conduct this head-to-head comparison, the CEA data shown in Table 3 was used.
Collectively, the financial comparisons previously described show health care services rendered through Syngenta's clinic are far more cost-effective than off-site health care services. In addition to corporate cost savings of nearly one-third of a million dollars, employees also financially benefit from the on-site facility in terms of personal convenience, on-the-job productivity, and avoiding out-of-pocket co-payments. Overall, it appears that Syngenta's on-site clinic provides employee health care services 2 to 3 times more cost effectively than do off-site health care services.
In addition to the CEA approach used in this analysis, occupational health management professionals should consider all available econometric options before they embark on an actual analysis. For example, some on-site professionals have successfully used the AAOHN's "Success Tools" in their clinic and health care delivery evaluation projects (Morris & Smith, 2001) . By researching various options, occupational health managers will increase the odds of choosing an appropriate evaluation tool to meet their particular needs and, thereby, be in position to further demonstrate their economic worth to their respective organizations.
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Looking for an ADVENTURE?
Beacon Occupational Health & Safety Services, Inc. in Anchorage, Alaska is looking for an adventurous OH Nurse who is wanting to explore Alaska!
OCCUPATIONAL HEALTH RN
The successful candidate possesses the desire to live in the Last Frontier! As well as 2-3 years of nursing experience, background knowledge/skills to assess occupational fitness, working knowledge of workers compensation, OSHA, ADA and other occupational health issues, and basic computer profidency.
Must recognize the importance of customer service, client service and desire to be a team player! 
